Development And Characterization Of Yogurt Like Probiotic Product From Jackfruit (Artocarpus Heterophyllus) Seed Milk by Kamaruzzaman, Noor Qamarina
  
DEVELOPMENT AND CHARACTERIZATION 
OF YOGURT LIKE PROBIOTIC PRODUCT 
FROM JACKFRUIT (ARTOCARPUS 
HETEROPHYLLUS) SEED MILK 
 
by 
NOOR QAMARINA BINTI KAMARUZZAMAN 
 
 
 
 
A dissertation submitted in partial fulfillment of the requirements for the degree of 
Bachelor of Technology (B.Tech) in the field of Food Technology School of 
Industrial Technology Universiti Sains Malaysia  
 July 2020  
ii 
 
 
 
 
PUSAT PENGAJIAN 
TEKNOLOGI INDUSTRI 
UNIVERSITI SAINS 
MALAYSIA 
 
BORANG PENYERAHAN 
DISERTASI MUTAKHIR 
SATU (1) NASKAH 
 
 
 
 
Nama penyelia: Dr. Nor Shariffa Binti Yussof       
Bahagian:  Teknologi Makanan 
Saya telah menyemak semua pembetulan/pindaan yang dilaksanakan oleh 
Encik/Puan/Cik   Noor Qamarina Binti Kamaruzzaman   mengenai disertasinya 
sebagaimana yang dipersetujui oleh Panel Pemeriksa di Viva Voce-nya. 
 
2. Saya ingin mengesahkan bahawa saya berpuashati dengan 
pembetulan/pindaan yang dilaksanakan oleh calon. 
 
 
Sekian, terima kasih. 
 
                                                                                                                            6/8/2020 
 
(Tandatangan dan cop)                                                                               Tarikh 
 
  
iii 
 
DECLARATION BY AUTHOR 
 
This dissertation is composed of my original work, and contains no material previously 
published or written by another person except where due reference has been made in 
the text. The content of my dissertation is the result of work that I have carried out 
since the commencement of my research project and does not include a substantial part 
of work that has been submitted to qualify for the award of any other degree or diploma 
in any university or other institution.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOOR QAMARINA BINTI KAMARUZZAMAN 
JULY 2020 
 
  
iv 
 
ACKNOWLEDGEMENTS 
 I would like to express my sincere gratitude and appreciation to my final year 
project supervisor, Dr. Nor Shariffa bt Yussof, for spending her precious time to teach, 
support and guide me throughout the year towards the success of my project, especially 
in writing this report. Her kindness, patience, and great effort motivated me greatly.  
 I would like to give special thanks to all the laboratory assistance, Miss Norita 
Abdul Kadir, Mr. Abdul Ghoni, Mr. Abdul Rahim, Mr. Firdaus and Mr. Maarof for 
their cooperation in providing apparatus and chemicals to complete this project. 
 My acknowledgement also goes to my colleagues, for giving me moral support 
and useful information when I am facing difficult times. Thank you for always 
encourage and give valuable guidance whenever I am feeling down. 
 Last but not least, I would like to give my deepest gratitude to my beloved 
family members especially for my parents, Mr. Kamaruzzaman Bin Yob@Ayob and 
Mrs. Mazila Binti Norzi for their support and encouragement in completing this 
project. 
 
 
 
 
NOOR QAMARINA BINTI KAMARUZZAMAN 
JULY 2020 
  
v 
 
TABLE OF CONTENTS 
 
DECLARATION BY AUTHOR ................................................................................ iii 
ACKNOWLEDGEMENTS ........................................................................................ iv 
LIST OF TABLES ....................................................................................................... 7 
LIST OF FIGURES ..................................................................................................... 8 
LIST OF ABBREVIATIONS ...................................................................................... 9 
ABSTRAK ................................................................................................................. 10 
ABSTRACT ............................................................................................................... 11 
CHAPTER 1 .............................................................................................................. 12 
1.1 Research Background ....................................................................................... 12 
1.2 Objectives ......................................................................................................... 14 
CHAPTER 2 .............................................................................................................. 15 
2.1 Jackfruit ............................................................................................................ 15 
2.1.1 Background of Jackfruit............................................................................. 15 
2.1.2 Composition of Jackfruit ........................................................................... 17 
2.1.3 Composition of Jackfruit Seeds ................................................................. 18 
2.1.4 Utilization of Jackfruit Seeds ..................................................................... 19 
2.2 Soybean ............................................................................................................ 21 
2.2.1 Background of Soybean ............................................................................. 21 
2.2.2 Composition of Soybeans .......................................................................... 22 
2.2.3 Utilization of Soybeans .............................................................................. 23 
2.2.4 Production of Milk from Soybeans ............................................................ 24 
2.2.5 Utilization of Soybeans in Vegan Foods ................................................... 25 
2.3 Cultured Milk ................................................................................................... 26 
2.3.1 Yogurt ........................................................................................................ 26 
2.3.1.1 Production of Yogurt from Plant-Based Milk ........................................ 26 
2.3.1.2 Production of Yogurt .............................................................................. 27 
2.3.1.3 Characteristics of Yogurt ........................................................................ 31 
CHAPTER 3 .............................................................................................................. 33 
3.1 Materials ........................................................................................................... 33 
3.2 Methods ............................................................................................................ 34 
3.2.1 Starter culture ................................................................................................ 34 
3.2.2 Preparation of Jackfruit Seed Milk ................................................................ 34 
3.2.3 Preparation of Soymilk .................................................................................. 34 
vi 
 
3.2.4 Preparation of Yogurt .................................................................................... 34 
3.3 Proximate Analysis ........................................................................................... 37 
3.3.1 Determination of Total Moisture Content ................................................. 37 
3.3.2 Determination of Total Ash ....................................................................... 37 
3.3.3 Crude Fat Analysis..................................................................................... 38 
3.3.4 Crude Protein Analysis .............................................................................. 38 
3.3.5 Carbohydrates Estimation .......................................................................... 40 
3.4 Microbial Analysis ........................................................................................... 41 
3.4.1 Probiotic Count .......................................................................................... 41 
3.4.1.1 Preparation of Buffered Peptone Water and Medium Agar ................... 41 
3.4.1.2. Method of Analysis ................................................................................ 41 
3.5 Physicochemical Analysis of Yogurt ............................................................... 42 
3.5.1 Titratable Acidity ....................................................................................... 42 
3.5.2 pH Measurement ........................................................................................ 43 
3.5.3 Syneresis .................................................................................................... 43 
3.5.4 Viscosity .................................................................................................... 43 
3.5.5 Colour Measurement.................................................................................. 44 
3.6 Statistical Analysis ........................................................................................... 44 
CHAPTER 4 .............................................................................................................. 45 
4.1 Proximate Analysis ........................................................................................... 45 
4.2 Microbial Analysis ........................................................................................... 48 
4.2.1 Probiotic Count Analysis ........................................................................... 48 
4.3 Physicochemical Analysis of Yogurt ............................................................... 50 
4.3.1 Titratable Acidity ....................................................................................... 50 
4.3.2 pH Measurement ........................................................................................ 52 
4.3.3 Syneresis .................................................................................................... 54 
4.3.4 Viscosity .................................................................................................... 57 
4.3.5 Colour Measurement.................................................................................. 59 
CHAPTER 5 .............................................................................................................. 63 
5.1 Conclusions ...................................................................................................... 63 
5.2 Recommendations for Future Study ................................................................. 64 
REFERENCES ........................................................................................................... 65 
 
7 
 
LIST OF TABLES 
Table caption                 Page 
Table 2.1 Plantation area and production value of jackfruit in various  16 
states of Malaysia  
 
Table 2.2 Chemical composition value of edible portion of jackfruit  17 
per 100g  
 
Table 2.3 Chemical composition value of three varieties of jackfruit   19 
seeds  
 
Table 2.4 Nutrient composition of different types of legumes   22 
 
Table 2.5 Nutrient composition of soybeans per 100g    23 
 
Table 3.1 Formulation of yogurt based on the fixed ratio   35 
 
Table 4.1 Proximate composition of yogurt prepared using jackfruit seed 45 
milk and soymilk at different ratio and commercial yogurt 
 
Table 4.2 Probiotic count of yogurt prepared using jackfruit seed milk and 48 
soymilk at different ratio and commercial yogurt 
 
Table 4.3 Titratable acidity of yogurt prepared using jackfruit seed milk 50 
and soymilk at different ratio and commercial yogurt 
 
Table 4.4 pH of yogurt prepared using jackfruit seed milk and soymilk 52 
at different ratio and commercial yogurt 
 
Table 4.5 Syneresis of yogurt prepared using jackfruit seed milk and   54 
soymilk at different ratio and commercial yogurt 
 
Table 4.6 Viscosity of yogurts prepared using jackfruit seed milk  57 
and soymilk at different ratio and commercial yogurt 
 
Table 4.7 Colour measurement of yogurts prepared using jackfruit   61 
seed milk and soymilk at different ratio and commercial yogurt 
 
 
 
 
 
 
8 
 
LIST OF FIGURES 
Figure caption                Page 
Figure 3.1 Starter culture used in the developed yogurt    33 
 
Figure 3.2 Flow chart of preparation for both jackfruit seed milk and  36 
soymilk      
 
Figure 3.3 Apparatus set up for titration with hydrochloric acid   40 
(HCl)      
 
Figure 3.4 Viscometer set up for viscosity     44 
 
Figure 4.1 Colour of the yogurts prepared using jackfruit seed milk and 60 
soymilk at different ratio and commercial yogurt 
  
9 
 
LIST OF ABBREVIATIONS 
Abbreviation  Caption 
 
ANOVA   Analysis of Variance 
AOAC    Association of Official Analytical Chemist 
CFU    Colony Forming Unit 
C100     Commercial yogurt with 0% jackfruit seed milk and soymilk 
J100    Yogurt with 100% jackfruit seed milk 
JS50    Yogurt with 50% jackfruit seed milk and 50% soymilk 
MRS     deMan, Rogosa and Sharpe 
rpm    Revolutions per minute 
spp    Species 
S100    Yogurt with 100% soymilk 
SD    Standard Deviation 
USDA    United States Department of Agriculture 
  
10 
 
PERKEMBANGAN DAN PENCIRIAN YOGURT SEPERTI PRODUK 
PROBIOTIK DARI SUSU BIJI NANGKA (ARTOCARPUS 
HETEROPHYLLUS) 
 
ABSTRAK 
Potensi mengubah sisa nangka (kulit dan biji) yang boleh menyebabkan 
pembuangan sampah yang serius termasuk masalah persekitaran, untuk menjadi 
produk yang lebih baik sedang dikaji kerana banyaknya pembuangan sisa nangka 
tersebut. Penggunaan biji nangka dan kacang soya sebagai bahan utama dalam 
pembuatan yogurt adalah satu pendekatan untuk memberi nilai tambah dan 
mengkomersialkan biji nangka. Pada mulanya, yogurt dengan nisbah susu yang 
berbeza dari kedua biji nangka dan susu soya disediakan berdasarkan nisbah tetap; 
100% susu biji nangka (J100), 100% susu soya (S100) dan susu biji nangka 50% 
dengan susu soya 50% (JS50). Pengukuran fizikal dilakukan pada yogurt dari segi 
warna, kelikatan, sineresis, keasidan yang dapat dititrat dan pengukuran pH. 
Peningkatan peratusan susu biji nangka menunjukkan kesan yang signifikan terhadap 
sifat fizikal di mana nilai kelikatan meningkat, sementara sineresis menurun dan 
keasidan yang dapat dititrat menjadi yang paling rendah. Kiraan probiotik pada 
kepekatan susu biji nangka dan susu soya yang berbeza dalam yogurt tidak banyak 
berubah kerana penggunaan jumlah kultur pemula yang sama. Kepekatan susu biji 
nangka dan susu soya yang berbeza menunjukkan kesan yang signifikan terhadap 
anggaran abu, protein, lemak, dan karbohidrat. Yogurt yang diperbuat daripada sampel 
100% susu soya menunjukkan warna yang lebih kuning sementara, sampel 100% susu 
biji nangka menghasilkan warna coklat muda berbanding dengan sampel yogurt yang 
lain. Oleh itu, dapat disimpulkan bahawa julat peratusan susu biji nangka dan susu 
soya yang berbeza dalam sampel yogurt mempengaruhi sifat fizikokimia (fizikal, 
mikrob, dan analisis proksimat) berbanding dengan yogurt komersial.  
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DEVELOPMENT AND CHARACTERIZATION OF YOGURT LIKE 
PROBIOTIC PRODUCT FROM JACKFRUIT (ARTOCARPUS 
HETEROPHYLLUS) SEED MILK 
 
ABSTRACT 
The potential of converting the jackfruit wastes (peels and seeds) which may 
cause serious waste discarding including environmental problems, into an 
improved product is being studied due to an abundant amount of those inedible 
parts. Utilisation of jackfruit seeds and soybeans as the main ingredients for yogurt 
making is an approach to give added value and commercialising jackfruit seeds. 
Initially, yogurt with different ratio of milk from both jackfruit seed and soymilk 
were prepared based on the fixed ratio; 100% jackfruit seed milk (J100), 100% 
soymilk (S100) and 50% jackfruit seed milk with 50% soymilk (JS50). Physical 
measures were conducted on the developed yogurt in terms of colour, viscosity, 
syneresis, titratable acidity and pH measurement. An increase in the percentage of 
jackfruit seed milk shown significant impact on the physical properties whereby 
viscosity value increased, while syneresis was decreased and titratable acidity 
became the lowest. The probiotic count on different concentration of jackfruit seed 
milk and soymilk in the developed yogurt did not vary significantly due to the 
constant amount of starter culture used. Different concentration of jackfruit seed 
milk and soymilk in yogurt samples shown significant impact on the ash, protein, 
fat, and carbohydrate estimation. Developed yogurt from 100% soymilk showed 
more yellowish colour while, 100% jackfruit seeds milk develop a light brown 
colour compared to the other yogurt samples. Therefore, it can be concluded that 
the range of different percentage of both jackfruit seed milk and soymilk in the 
yogurt samples influenced the physicochemical properties (physical, microbial, 
and proximate analysis) compared to the commercial one.    
